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5o all whon it may concerm:
Be it known that we, EUGEN BARON RIT-

TER and CHARLES KELLNER, subjects of the |
Emperor of Augtria-Hungary, and residents of |

5 (GGoerz,in the Empire of Austria-Huangary,have
~ invented certain new and useful Improvements
in Processes of Manufaeturing Sulphites, of
which the following is a specification. .
This invention has relation tothe manufac-
10
provision of anovel process,whereby sulphites
are formed continuously and simultaneously
with the production of the pure sulphurous
acld, which combines with the desired bases.
15
- have described several of the proeesses ordi-
narily employed for the production of these
:8olutions, and have described at length the ap-
paratus by means of which the present pro-
cess is best carried out, and in Letters Patent
of the United States, granted to us the 27th
day of October, 1885, No. 329,216, we havede-
- seribed and claimed . a process for producing a

20

solution of bisulphites, .wherein the solution |

235 of sulphurous acid and water is brought into
- “contact successively with the bases respect-
~ ively contained in separate chambers.

In the process which we are about to de-
seribe, and which forms the subject-matter of
our present invention, several distinct steps
are taken, and each of these steps, it may be
‘remarked, is in itself a novel and useful

improvement in the general process of treat-
ing and purifying sulphurousacid without re-
gard to the uses ta which such acid may be
put, the process in its entirety, however, con-
sisting inthe combining of thesuccessive steps
for the attainment of a certajn definite result.
The process as- a whole is adapted for the
continuous produetion of snlphurqus-acid so-
lutions or salts in amoregpertect, xpeditious,
- and economical manner than has ‘been hereto-
- fore possible, and “certain of the;steps of the
process are adapted for the recl iming of sul-

30
35
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‘45 phurous-acidsolution already uséd in the man-

ufacture of cellulose and.combined with or
held in suspension in steam. |

ture of sulphites, and has for its object the |

‘pipes b b as shown.

QOur invention consists in a certain navel
process of purifying, filteriag, and cooling sci-

phurous acid and subsequently combinitg 5o

such acid with water and an alkaline base for
the production of a sulphite solution.

In theaccompanying drawings we have illus-
trated an apparatus adapted to carry out the
novel process which forms the subject-matter 53
of our presenfinvention, and we will now pro-
ceed to describe the same. -

In the said drawings, Figure 1 is a vertical

transverse section of the entireapparatus; Kig.

2, a cross-section of one of the cooling-pipes 6o

‘through which the gas passes, and Fig. 3a
In an application of even date herewith we |

plan view of the cooling apparatus. o
This apparatus consists of three separate

parts which are connected together by suit-

able pipes and operate in conjunction to pro- 65
duce the desiredresult. These parts area fil-

tering apparatus, an apparatus for cooling the

gas, and the apparatus for the production of

.the solution.

In the drawings, A designates a chamber di- 7o
vided into two compartments by a division- -
wall, A/, which has an.opening, A°®, at top for
the passage of the gas from one chamber to an-
other. Near the bottom of the first chamber
is arranged a grating, A’, upon top of which
is placed a layer of any substance not acted
upon by sulpburousacid—such as coke,broken
china or earthenware, granite, or quartz—
and upon top of this layeris placed a layer of
limestone, npon top of the limestone a layer
of the substance first used, and so on alter-
nately until the chamber is filled up to the top
of the dividing-wall A’. A pipe, ¢, leadsfrom
the bottom or near the bottom of the second -
chamber to the cooling apparatus. This cool-
ing apparatus consists of arectangular box or
open tank, B, having water inlet and outlet
Within the box or tank
B is placed a series of pipes, B’ B’ I, joined
together at their ends by caps B which are
in turn connected, respectively, to the piped/,
leading from the fjltering apparatus, and to a
pipe, ¥, leading to the chamber or tank in

go

| which the combination of the gas with the de-
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.. sired base takes place. : The'bipes B'B B all 1 first comparl}ment of the chamber A, -an.d_', as-

{n-

- the

10

. spection of the figure.

- . I§

communicate directly with the inlet-pipe ¢
and eutlet-pipe ¥, and each of them is pro-
vided with small diagonal pipes b* V%, Fig.
3, communicating at each end with the water
which surrounds the pipes B’ B’ B’ and serv-
ing to divide and mix the gas passing through
pipes B' B’ B, and to afford additional
cooling-surface. o o

One of the pipes B’ is shown in section at
Fig. 3 of the drawings, and its peculiar con-
struction. will be readily understood by an 1n-
The tank B is kept
full of water, which is constantly changing,
passing into the tank at one end through the

pipe b and outthroughthe otherpipe, b*. The

- gas' passing through the pipes B’ I3, in oppo-.
‘gite direction to the passage of the water

20

25

through the tank, leaves the cooling appara-
tus at or about the same temperature as that
of the water. -

‘Referring now to the upper portion of the

L]

!

combining the cooled and purified sulphurous-
acid gas with the desired base and liguid, 1b
will be observed that we employ four boxes
or tanks, C D II-F, of similar construction.

-“ﬁgure, which illustrates the apparatus for

~ Theboxesaremade, preferably,of wood,andare
“adapted to contain the limestone, dolomite, or

10

other alkaline base, and also the water which
is employed to form the solution. Each of the
boxes has a hopper, d, having a lid, d', and a

'gate, d’, which hoppers contain a supply ot
~ the base, whence the boxes CD Ik F may be

‘replenished from time to time, as required,

- without interrupting the continuity of the
- process of the formation of the solution.

- ~Gratings B E* E? E* are fixed near the bot-

- tom of eéachof thetanks C D IE F, forming sup-

40

plemental perforated bottoms to the same, and

~ upon top of these gratings i8 placed the ma-

45

terial which isto form the base of the soiution.
Beneath each of the gratings B I E° 18" is
placed a perforated coil of pipe, T F* I® I,
into which the gas is foreed in succession, and
from whence it passes up through thegratings.

G designates a gas-pump or other equivalent

'forcing and drawing apparatus, by means of-

"~ which the gas is drawn and forced through

50
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the entire apparatus, as will be presently de-

scribed. o - S |
- 'We haveshown the tanks C D EF as being
arranged two above and two below a horizon-
tal line, and we prefer this arrangement for
the number of tanks shown; but the relative

~ number of tanks and their arrangement may
- be varied to any degree without departuare

from the spirit of our invention. A reservoir

- for the reception of the solution is provided,
» and is connected to the bottom of the tank C-

by a pipe, ¢, a pump, ¢, serving to elevate
the solution to said reservoir., o

~ The apparatus being charged with the req-
nisite materials and the gas-pump G put in

!

cending through the limestone and 'cokeg‘.t,h’e -
Sited

flowers of sulphur,arsenicacid, &c,is dep

upon the coke or broken stone and the sul- 70
phuricacid is absorbed by the limestone,which
latter remains active for a. long time, as each -

| atom of the sulphuric acid uniting with the

} and leaving the pump G through

1

‘through the second compartment, goes to the
emerges through the

‘tank C,and isbent down alon
and enters the same below the grating E';and

Pose.

limestone sets free one atom of carbonie acid,

by reason of which the sulphate coating be- 75 o

comes extremely porous. After passing
through the first compartment the gas, now
freed from dust and sulphuric acid, passes
over the division-wall A/, and, descending .
80
cooling apparatus through pipe «'. After
passing through the cooling apparatus the gas.
pipe '. Said pipe ex-
tends up above the level of the top of the
oggide of thetank 85
is connected to or made continuous with the
perforated and coiled pipe F', so as to cause.
the gas to be distributed evenly throughout

‘the tank.- The gas after passing up through go

the alkaline earth or other substance on top
of the grating ' and through the solaution al- =
ready in the tank passes off through a pipe,
2, which leads from the top of the tank Cto
the coiled pipe F? in the second tank, D. The 35
pipe 2 before entering the tank Dis led up *

above the level of the top of said tank and

down again, so as to form ‘a water-trap, and

thereby prevent the liquid contents of said:
tank from passing back through the pipe,and

the same arrangement is made with the other
aas-pipes, 3, 4, and 5, and for the same pur- -
After leaving the tank D the gas pro-
ceeds by way of a pipe, 3, to the gas-pump &G,
| pipe 4 en- 105
ters at the bottom of the third tank, E, where -
it is distributed by the coil F* and arises: =
through the grating E®and the contents-of
the tank E. After passing through the tank -~

E the gas passes to the tank F through pipe 110 o

5, and after passing through the tank I inthe
same manner as through the other tanks, the

residnal gases—such as nitrogen and carbonie- -
acid gas—pass off into theair through awaste- .-

pipe, 6, The water, which with the base and 115
the gas forms the desired solution, takes the .~

opposite course through. the tanks to that of

the gas entering the fourth tank, F, through = '
apipe, 9. Itpasses downoverthedolomiteor -

~other substance in the tank and throug'h the 12‘-5_

verforated bottom-or grating I, £ills the tank.

and passes .out through a pipe, h, which is

provided with a suitable valve, %, to thetank =~ o

1. Entering the tank E at the top the water.

passes down through the same and is led from 125 o
‘the bottom of this tank to the top.of thesec- .-

ohd tank, D, by way of a diagonal pipe, .

. Passing down throggh the tank D the water

goes. to the tank C by way of the ‘pipe k, and - - ;
passing through this tank it finally emerges 130" -

65 motion or operation, the gasis drawn from the | in the form of the desired solution by way of
pyrites - furpace or other generator- into the { a pipe, e, through which it 18 led to the reser-
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voir H. Valves or cocks are provided at in-

tervais it the water-pipes, so as {o regulate
the flow of the water..

1t will be noted that the gas passes thmurrh
each of the tanks in suceession froin bottom to
top, and that the water pursnes the opposite
course. ‘Lhe process heing a continuous one,
there is no necessity for removing the alkaline

earths or other substances from the tank.
10

VWhen desired or deemed expedient, the con-
tents of tanks may be removed and rep]aced
through the hoppers d. |
The apparatus is exceedingly simple 1n

construction and operation, and renders easy

and expeditious the economical produetion
of thé desired solution.

¥rom the foregoing description of the con-
struction and operation of the apparatus it
will be observed that there are three prinei-
pal steps in the entire process, and that these
several steps are pursued in succession to ac-
complish the desired end. We do not, how-
ever, wish to limit ourselves to the carrying
out of the entire process, as some portions of

it are novel inventions capable of application

to other purposes.....lhiese steps may be said
to consist in, first, drawing or forcing the sul-

phurous-acid gas directly from the apparatus

- wherein it is generated and passing it through

30

35
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the filtering-chamber, where it is freed from
arsenic acid, flowers of sulphur, and sulphurie
acld; secondly, in passing the filterced and pu-

-rified gas through a cooling apparatus where-

in its temperature is reduced; thirdly, In pass-
ing the cooled and purified gas through a
chamber where it is combined with water and

n . alkaline base. We can, perhaps, show
more clearly the fact that each of these steps
is in 1tself’ a novel and useful process by de-
scribing briefly the manner in which they

may be combined with other processes or

- other steps in the process of manufacturing

45

solutions of sulphurousacid. For instance, in

the manufacture of sugar, where it 18 desired

to submit the sugar-liquor to the action of

sulphurous acid, the first two steps of the

process may be advantageously.carried out—-

. 4. e., the filtering and cooling of the suiphur-

53

60

ous-acid gas—and the latter may then be led
directly to a tank or tanks cont'mlmﬁ the
sugar-liquor.

Anether nstance illustrating the utiity of
a portion of the entire process 18 where sul-
phurous acid 1s to be regained from steam in
which it is held in suspension atter it has been
used in digesting wood-fiber for the manufac-
tuare of paper-pulp. In this case the filtering
and cooling process, as carried on where (ho

'%ulphmous acid is b ought direetly from the

generating apparatas, 1s unnceessary, for the
reason that the acid held 1n suspension in the
steamn i8 free {rom the sulphuric acid, &e.,

which accompany it when brought direct fr 0111

the pyrites-furnace or other ﬁmmmtm . |
. 1In the reclalming process a slight modifica-
tion of the apparatus I$ necessary.

herein - deseribed process of purifying

In the i

dmwm@s we have shown this modification.

On the left-hand side of the tank Cin the draw-
ines is a tank, K, having an inlet-pipe, !

and an outlet- -pipe, I. Said tank 13 formed
with donble sides and bottom, forming a wo-.
ter-space, within which 18 bOlled a lead pipe.
L. through which the mixed gas and steam
pAass. The space between the double walls of
the tank is kept filled witk watef, which 1s
constantly changing, euntering ab [he pive |
and passing oub thmuwh the pipe . The gas
and steam ftake the oppocute course, entering
at the top of the tank and passing outin liquid

form at the bottom.

The pipe L. is provided with a suitable
stop-cock, m, by means of which communica-
tion is cut oﬂ when the recialming pmcess 18
not being carried on. 'T'he *;;11;(3 b, leading
from the cooling-pipes BB" B I, 18 ‘pmwded
with a stop- cock b, as also the varioas pipes
for the cony e},”mce of w flter thmuﬂ"h the tanks
UDIL.

The rationale of the process carried on by
means of the above-described apparatus 18 as
follows: The gas coming direch from the gen-
erator and passing thr ough the limestone and
broken china .in the chamber A, is freed
from the sulphuric aecid, which combines with
the limestone, forming an extremely porous
sulphate coatmw thereon.

—3uch as flowers of sulphur, arsenic acid,
&e.—adhere to the pieees of earthenware or
coke, and the sulphurous-acid gas leaves the
chamber in a purc condition. The gas now
passes through the cooling-pipes B/, and 18

‘reduced tumperatme so that when it comes

in contact with the alkaline bases in the tanks
C D B T there will be no danger of the for-
mation of undesirable ccmpounds Passing
through the tanks C D E I, the gas combines
with the alkaline base thelem and forms a
salt, which is immedjately dissolved in the
W [Ll{}l which passes through said tanks in op-
posite direction. The process may be carried
on continuously by renewing the alkaline base
or replenishing it from the hOppGI% on top of
the tanks.

\Where the process is confined -to the re-
claiming of sulphurous acid held In suspen-
sion in ste am, the filtering and cooling steps
1 the process are dl‘spensed with, and in-
stead the combined gas and Ste&m ‘are con-
densed in the vessel ]{ the water of condensa-
tion combining with the solution in the tank C,
aind the htllph‘lllous acid gas now passing
through the several tanks md combining with
thie bases, a8 before deseribed.

ITaving deseribed our invention, we elaim—-

1. In the manufacture of sulphites, the
sul-
phurous-acid gas previous to combining ib

with. a base, LUIlSlBtHl“ inn passing the gas

through a aohd material which will combine
with tlu sulphurie acid held in suspension in
such ga

2. Ju Lm manufacture of blﬂ]_)hltbb, the

The dry particies

7G
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precess of ﬁltermg and pumfying sulphurous
~acid preparatory to making solutions .of the
‘same, consisting in passing the sulphurous
deld through a solid material which will com-

bine with sulphuric acid, and a solid mate-_

rial adapted to interrupt the passage of dry
particles, and then cooling the u.Cld substa,u-
tially as described.

In testimony that we claim the foregomg'

| January, 1885,

CHARLES KELLNER.

“Witnesses: - |
GEORG MARTIN,
JOHANN LUTTMANN, Jr.

EUGEN BARON RITTI‘E .

,! as our mventmn we have signed our. names, m
in presence of two w1tneﬁses, this 20bh day 0f

. - 1 | 'I . |: : L . EI'I ;:: - , PI At an . :
: L i e e i e :
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